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Introduction
This document provides a list of the remaining open issues in CSI reporting and a summary of companies’ views. This is a revision of R1-1718784 with a few additional updates.

Open issues
Define exact UCI priority rule 
In RAN1#90-AH3, it was agreed that CSI on PUSCH can be partially omitted if the PUSCH RA is too small the fit the CSI payload, but the detailed scheme is to be decided in RAN1#90bis:
Agreement:
· Separately encoded parts of a CSI report on PUSCH carrying UL-SCH have different transmission priority
· Part 1 (used to identify the number of information bits in part 2) has higher priority
· Part 1 is first included in a transmission in their entirety before part 2
· Information bits and/or channel coded bits of part 2 can only be partially transmitted
· Omit CSI parameters corresponding to at least one subbands for part 2
· TBD by RAN1#90bis: if all of part 2 can be dropped as a special case
· TBD by RAN1#90bis: specify one of the following omission rules: 
· Omitted subbands are determined based on a decimation ratio and/or a priority pattern used to order subband CSI (defined in specification) 
· Omitted subbands are determined based on the measured subband CQI included in part 1

Omission rule:
· Alt. 1:	Subbands are omitted based on subband CQI only
· Alt. 2:	Subbands are omitted based on decimation ratio/pattern only
· Alt 2A: Fixed decimation ratio
· Alt 2B: Dynamic decimation ratio based on PUSCH allocation
· Alt 3:	Subbands are omitted based on decimation ratio/pattern subband CQI
· Alt 3A:  Combination of subband CQI and decimation ratio
· Alt 3B:  Fixed decimation ratio with subband CQI ordering
· Note: Not clear if this alternative fulfils previous agreement
· Alt 4: 	Drop entire part 2
· Note: Not clear if this alternative fulfils previous agreement

Alt 1 supported by Nokia, Vivo
Alt 2A supported by Ericsson, Samsung …
Alt 2B supported by LGE, CATT, ZTE, MediaTek
Alt 3A supported by Qualcomm
Alt 3B supported by Huawei, HiSilicon
Alt 4 supported by Intel

Another issue how to handle the case when multiple cells and or CSI reports are contained in a PUSCH report.
Handling of multiple CSI reports:
· Alt 1: Part 1 and WB CSI from Part 2 for all reports are included first. Subbands with same subband indices are omitted from all CSI reports/cells, spreading the CSI omission loss over reports
· Alt 2: Part 1 from all reports are included first. As many complete Part 2 reports are included in their entirety. Subband CSI for one CSI report is dropped according to SB omission rule. Part 2 for remaining CSI reports are dropped in their entirety.
Alt 1 supported by Ericsson
Alt 2 supported by MediaTek

Way forwards:
The following WF treats this topic:
· R1-1718886 	WF on omission rules for partial Part 2 reporting		ZTE, Sanechips, Ericsson, MediaTek, Samsung, [LG Electronics, Huawei, HiSilicon, NTT DOCOMO]...

Determine subband sizes 
In RAN1#90-AH3, the following agreement was made regarding subband size:
· For CSI reporting, a subband is defined as N contiguous PRBs, the value of N depends on the bandwidth of the active bandwidth part
· FFS if value of N is fixed for a certain bandwidth or configurable from a set of values or if it depends on RBG /PRG size
Only a few companies discuss subband sizes in their tdocs and only two numerical examples are given (in [10] and [5]), which is copied below.
· Alt 1: Fixed subband sizes
· Alt 2: Configurable subband sizes
· Alt 3: Subband size follows RBG size

Alt 1 supported by Ericsson
Alt 2 supported by [Samsung]
Alt 3 supported by Samsung

[bookmark: _Ref494637337]Table 5 from [10] : Proposals for subband sizes in NR
	Bandwidth of active BWP
	Subband Size

	

	(N)

	24 - 63
	6

	64 - 110
	8

	110 - 160
	10

	161-210
	12

	211-275
	16



Table 1 from [5]: Subband size
	 Carrier bandwidth part
	Subband Size

	

	(N)

	24 – 60
	6, 12

	61 – 100
	8, 16

	101 – 150
	10, 20

	151 – 200
	12, 24

	201 – 275
	16, 32 



Way forwards:
The following WF deals with subband size definition:
R1-1718955 	WF for Subband Size for CSI	Samsung, Ericsson,…

Codebook subset restriction
Details for rank 3&4 Type I Single-panel CBSR for >=16 ports
In RAN1#90, the principle for the CBSR was agreed, but the exact details were left FFS.
· Type I SP, rank 3-4 codebooks for 16, 24, and 32 ports
· Use single bitfield, determine restricted  depending on restricted 
· FFS details	

All companies agree on that  is restricted if one or more beam around  are restricted, the following alternatives have been proposed:
· Alt 1:  is restricted if at least one of  are restricted
· Alt 2:  is restricted if at least one of  are restricted
· Alt 3: is restricted only if  is restricted
· Alt 4:  and inter-group co-phasing are restricted if  is restricted
· Note: Not clear if this alternative fulfils previous agreement

Alt 1 supported by Ericsson, Intel
Alt 2 supported by CATT, Samsung
Alt 3 supported by LG
Alt 4 supported by Huawei, HiSilicon

Way forwards:
R1-1718869		WF on remaining details on Codebook Subset Restriction for Type I Single-Panel codebook		Ericsson, Intel Corporation, Samsung, CATT, LG Electronics, ...


Detailed rank restriction scheme
In RAN1#90, it was agreed that CBSR for Type I and II CSI contains a rank restriction component. Rank restriction in LTE consists of a size-8 bitmap which flexibly indicates which subset of rank hypotheses shall be allowed. While this may be what most companies had in mind, it was not formally agreed. and an alternative is to restrict the maximum rank.
· Alt. 1: LTE approach for rank restriction using a bitmap of size-8, where bit  indicates if rank  is allowed to be reported
· Alt. 2: The maximum allowed rank to be reported is indicated with a size-3 bitfield. The RI payload depends on maximum allowed RI.

Alt. 1 supported by Nokia, Ericsson, […]
Alt. 2 supported by Intel, Huawei, HiSilicon
Details on SP-CSI on PUSCH
CRC scrambling
· Alt 1: Use same C-RNTI as regular DCI
· Alt 2: Use SP-RNTI
Alt 1 supported by Ericsson
Alt 2 supported by LGE
Activation/deactivation triggering
· Alt 1: Use same DCI-field as for triggering A-CSI
Alt 1 supported by Ericsson, Samsung
Details on A-CSI on PUCCH
Support for aperiodic CSI on long PUCCH
· Yes: Nokia, Ericsson, Vivo, Huawei, HiSilicon
· No: LGE
Confirm the working assumption on Y>0
· Yes: Ericsson, Qualcomm, Huawei, HiSilicon
· No: LGE
Triggering mechanism
Alt. 1: Use DL-related DCI and re-use PUCCH resource indication field
Alt 1 supported by Ericsson
Constraints on self-contained feedback
· Alt 1: Y=0 is not supported
· Alt 2: Max 2-port PMI is calculated when Y=0
· Alt 3: Y=0 is supported with restrictions on rank, CSI-RS locations and UL channel location
Alt 1 supported by MediaTek
Alt 2 supported by Qualcomm (if CSI-RS is transmitted no later than the 5th symbol), LGE
Alt 3 supported by InterDigital

Way forwards:
The following WF treat remining details for A-CSI on PUCCH:
R1-1718870		WF for remaining details on aperiodic CSI on PUCCH		Ericsson, …

How to encode first part of Type II report
According to the agreement in RAN1#90-AH3, Type II CSI is segmented in two parts, where the first part contains RI, CQI and an indication of the number of non-zero wideband amplitude coefficients per layer. The number of non-zero WB amplitude coefficients per layer l can be expressed as . As the payload size of the first CSI part must be constant to avoid blind decoding at the gNB, both  and  must be present, regardless if RI=1 or RI=2.
Two options exist for encoding RI,  and :
· Alt 1: (Separate fields): Each field is encoded separately
· Alt 2: (Joint field): The three parameters are mapped to a single index

Alt 1 supported by Ericsson, Huawei, HiSilicon …
Alt 2 supported by MediaTek, Qualcomm, Samsung
Aperiodic CSI triggering offsets on PUSCH
According to agreement in RAN1#89-AH2, the CSI triggering offsets on PUSCH can be selected according to restricted condition:
· For aperiodic CSI reporting on PUSCH, Y is indicated by DCI.
· DCI to be used for indicating the timing for PUSCH is also used to indicate Y.
· This applies to both UCI only and UCI+Data PUSCH
· The set of values is configured by higher layer
· The candidate set of values of Y is selected according to restricted conditions inferred from configuration of CSI related settings.
· The condition include at least;
· CSI parameter
· Number of CSI-RS antenna ports if PMI is included
· CSI-RS location
· Frequency granularity of CSI
· FFS: number of simultaneous CSI calculations
· FFS on mechanisms to relax CSI report timing according to number of simultaneous CSI calculations
· FFS different or same candidate Y value for the cases of UCI multiplexed with data and UCI only 

Thus, the Y-values need to be decided:
· Alt 1: At least one of Y={0,1} and Y={3,4}
· Alt 2: As Y=0 can be supported on PUCCH, no further restriction of Y values are needed (use same offsets as UL-SCH-only PUSCH)
Alt 1 supported by LGE
Alt 2 supported by Ericsson

Way forwards:
The following WF details with CSI timing:
R1-171nnnn		WF on CSI timing		LG Electronics, [Qualcomm]…

Issues related to CSI framework
Resource set indication for P/SP-CSI reporting
One remaining issue with the CSI framework is which resource set in a Resource Setting is used for P/SP CSI reporting.
· Alt 1: Clarify that P/SP Resource Settings can only contain one resource set
Alt 1 supported by Ericsson
If Type II reporting for high rank using Type I codebook is supported
In LTE Advanced CSI codebook, which is only defined for ranks 1-2 similarly as the NR Type II codebook, the Class A codebook is used if RI>2 is selected by the UE. For NR Type II, no such agreement as been made.
· Alt 1: RI>2 can be reported if the UE is configured with Type II codebook and Type I Single-Panel PMI is reported in that case
· Alt 2: At most RI=2 is allowed to be reported for a CSI report setting configured with Type II codebook
Alt 1 supported by Intel
Alt 2 supported by 
 Handling of BWP switching
As the active BWP can be dynamically switched in DCI, there can be ambiguity for which BWP CSI shall be reported for if it occurs in the middle of a BWP switch.

· Alt 1: BWP for which CSI is reported is determined by the active BWP in the time location of the CSI reference resource

Alt 1 supported by Intel
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